Kommiiekr OLCHOYHBIX MAaTE€PHUAJIOB 110 JTHCHUIIJIUHE
«MaremaTrndeckune ME€TOAbI B T'YMAHUTAPHBIX HAYKAX»

3aHaHHH 3aKPLITOI'0 THIIA

3aIlaHl/Iﬂ 3aKPLITOI'0 TUIIA HA BblﬁOp NMPpaBUWJIBHOI0 OTBETA

1. Boibepute onvH MpaBUIbHBIA OTBET

B naptum u3 10 geraneit umeercs 6 OpakoBaHHbIX. Ha ynady otoOpaHnbl Tpu
neTanyd. BeposTHOCTh TOro, YTO Cpeau OTOOpaHHBIX AeTallell — JBe OpaKOBaHHBIE,
paBHa:

A)0

b) 1/35

B)1/2

N1

[IpaBunbHBIN OTBET: B

Komnerenuuu (uaaukatopsl): YK-2

2. BoiObepuTe 0MH MpaBUIIbHBIN OTBET

UrpanbHas kocTh Opocaercs ofMH pa3. BeposTHOCTh TOro, 4TO YUCIO OYKOB,
BBINABIINX Ha BEpXHEW IpaHu, OyzneT O0bllie TPeX, paBHa:

A)1/2

b) 0

B)1/6

N1

[IpaBunbHEBIM OTBET: A

Komnerenmuu (uaaukaropsl): YK-2

3. BriGepuTte oauH nMpaBUIbHBIN OTBET

UrpanbhHast kocth Opocaercst nBa pa3a. Torma BEpOSITHOCTh TOTO, YTO CymMMma
BbINIaBIIMX 04KkOB — 10, paBHa

A)1l

b)0

B)1/6

IN1/12

[IpaBumnbHbIMi oTBET: I’

Komnerennuu (naaukatopsl): YK-2

4. BeiOepuTe OAMH MPABUIBHBIN OTBET

N3 ypHBI, B KOTOpOI Jiexkar 7 O6enbix U 13 4yepHBIX IIapoB, HA yIaqy MO OJHOMY
M3BJIEKAIOT J1Ba 111apa 0e3 Bo3BpalleHus. Toraa BeposTHOCTh TOTO, YTO 00a mapa OyayT
OenbIMU, paBHA

A)1l



b)0

B) 21/190

IN1/2

[IpaBunbHBIN OTBET: B
Komnerennuu (naaukatopsl): YK-2

3aIlaHl/Iﬂ 3aKPbITOI'0 TUIIA HA YCTAHOBJICHUE COOTBETCTBUSA

1. YcranoBure IMpaBUIIBHOC COOTBCTCTBHC. Ka}KI[OMy QJICMCHTY JICBOI'O CTOJ'I6Ha
COOTBCTCTBYCT TOJIBKO OIWH 3JICMCHT IIPAaBOI'0 CTOH6Ha.

N3BectHO, uTo P(A = {caaThb 3k3amMeH}) = 0,5,a P(B =

1) {momactb nox noxap}) =0,1. Yemy Oyaer paBHa A) 0,55
BEPOSTHOCTH COOBbITHS A + B?
UzBectro, uto P(A = {chmaTb 3Kk3aMeH 1 CTyJleHT}) =

2) 0,4, a P(B = {cnaTb 3k3ameH 2 ctyaeHT}) = 0,6. Uemy b) 0,76
OyzeT paBHa BEpPOATHOCTH cOObITUA A + B?
N3BecTHO, 4TO P(A =
3) {Ha nepBoM KyOuKe Bbillasia 6}) =1/6, a P(B = B) 11/36
{Ha BTOpOM KybOuKe Bbillasia 6}) = 1/6. UYemy Oymer
paBHa BEPOSTHOCTh coObITUA A + B?
N3BecTHO, 4TO P(A =
4) {Ha nepBoii MOoHeTe BbinaJ "rep6"}) =1/2, a P(B = r) 0.75
{Ha BTOpO¥ MOHeTe Bbinas "rep6"}) = 1/2. Yemy ’
OyZIeT paBHa BEpOSITHOCTH COObITHSI A + B?
IIpaBUIBHBIN OTBET:
1 2 3 4
A r B b

Komnerenmuu (uaaukaropsl): YK-

2. YcTaHOBUTE NMPABUIILHOE COOTBETCTBUE. KaxA0My 3J1€MEHTY JI€BOr0 CTONI01a
COOTBETCTBYET TOJIBKO OJIMH 3JIEMEHT MPaBOro CToyoua.

OyHKIUA Paznoxenue B psig Maknopena
bpomenst 2 moHeThl. HaiiTu 1
1) BeposTHOCTH  BbINaJeHUA A) —
JIBYX TepOOB 2
bpomenst 2 moHeThl. HaiiTu
2) BEPOATHOCTb  Bbila/ICHHA B) 1
ogHOTO Tepba W OJHOU 4
pelIKku
bpoiuenst 3 monetsl. Haiitu 1
3) BepoOSTHOCTH  BhbIMajacHUs B) 3

Tpex repOoB



Bbpouens 3 monetsl. Halitu

3
4) BeposTHOCTH  BbIMajeHus [) —
OJHOTO Tepd U JBYX pEIIeK 8
IIpaBUIBHBIN OTBET:
1 2 3 4
b A B r

Komnerennuu (uaaukaropsl): YK-2

3. YcraHoBuUTe MpaBUIIbHOE COOTBETCTBUE. KaXkoMy 37ieMeHTy JIeBOro cToilna
COOTBETCTBYET TOJBKO OJIMH 3JIEMEHT MPABOTo CTOJIOIIA.

1) BeposarHocTh TOro, 4TO HOBas IIApUKOBasi pydyka A) 0,81
nuiier 1ioxo (unum He mnummer), pasHa 0,19.
[loxynarens B Mara3uHe BBIOMPAET OJHY TaKylO
pyuky. Halimure BEpOSITHOCTH TOTO, YTO 3Ta pydKa
MULIET XOPOLIO.
2) BepodTHOCTH TOro, 4TO B CIy4ailHbli MOMEHT b) 0,13
BPEMEHU TeMIeparypa Tejla 3J0pOBOI0 YelIOBEKa
okaxercs Hmwxke 36,8°C pasna 0,87. Haihnure
BEPOATHOCTh TOIO, 4YTO B CIyYalHBIA MOMEHT
BPEMEHU y 3[0POBOTO YEJIOBEKA TEMIIeparypa Teja
okaxxercs 36,8°C Wi BbILLIE.
3) Ilpm W3roTOBICEHHH NOJUIMIHUKOB JuamMeTpoM B) 0,69
67 MM BEpOSTHOCTh TOI0O, 4YTO JuaMmeTp Oyraer
OTIMYaThCsl OT 3aJaHHOTO He OoJbllle, YeM Ha
0,01 MM, paBua 0,965. Haitnute BeposSTHOCTB TOTO,
YTO CIIy4YalHBIN MOALIMUIHUK OyAET UMETh TUAMETP
MeHble uyeM 66,99 MM nin ooneire yem 67,01 MMm.
4) Jlng ycHeurHoro TPOXOXKIEHUS BCTynUTeNnbHOTO [) 0,035
UCIIBITaHUsl a0UTYpUEHTY HeoOxonumo HaOpath 40
O0amnoB. BeposTHOCTH TOro, 4ro aOUTYpUEHT Ha
BCTYIIUTENBHOM »JK3amMeHe Habeper MeHblie 40
6amios, paBHa 0,31. Haiinure BEpOSTHOCTH TOTO,
4TO aOUTYpPUEHT CTAHET CTYAECHTOM.

IIpaBuibHBIN OTBET:
1 2 3 4
A b r B
Komnerennuu (naaukatopsl): YK-2

4. YcraHoBuUTE MpaBUIIbHOE COOTBETCTBHE. KaXkioMy al1eMeHTY JIeBOro cTojilna
COOTBETCTBYET TOJIBKO OJIMH 3JIEMEHT MPaBOro CTOJIONA.



1) CoOblTus, MOSBIEHUE OJHOTO M3 KOTOPBIX
MCKJIFOYAET MOSIBICHUE OCTAJIBHBIX B OJJHOM
Y TOM € UCTIBITAHUH, HA3bIBAOTCS

2) Ecnu HactymnieHue OAHOTO M3 COOBITHS HE
U3MEHSET  BEPOATHOCTh  HACTYIUICHHS
JIPYroro coObITUA, TO TaKU€ COOBITUS
Ha3bIBAKOTCS

3) BeposatrHOcTbh COOBITHS MPHU YCIOBUH, YTO
apyroe  coObITHE  yXe  MPOMU3OILIO
Ha3bIBAECTCS

4)  PesynpTar 3KCIIEpUMEHTA, HAOIIONCHUS WA
ONbITa,  KOTOPBIA  MpU  peaJu3aluu
ONPEJEICHHOIO KOMIUIEKCA YCIOBUNA MOXKET
MPOM30MTH, a MOXKET HE NPOU3OUTH
Ha3bIBAETCS
[IpaBuibHBIN OTBET:

| 2
I A

Komnerennuu (uaaukatopsl): YK-2
3agaHus  3aKpBITOr0  THNA  HaA

MOCJIe0BATEJIbHOCTH

BEPOSITHOCTEH:
A)
X 0 1 2
P 0,6 0,3 0,1
b)
X 0 1 2
P 0,5 0,1 0,4
B)
X 0 1 2
P 0,1 0,1 0,8
)
X 0 1 2
P 0,7 0,2 0,1

A) HE3aBUCHUMBIMU

b) ycnoBHOI BepOSTHOCTHIO

B) caydaitibiM coObITHEM

[') HecoBMeCTHBIMU

YCTAHOBJICHHME  INPAaBUJIbHOM

1. Pacnomoxute ciny4yaliHble BeIWYMHBI X B TOPAJKE BO3PACTAHUS UX
MAaTeMaTUYECKOrO OKUIAHUSA:
JluckperHas ciaydaiiHas BenuuuMHa X 3ajlaHa  3aKOHOM  PacCIpelesIeHUs

IIpaBunbubiil otBeT: I, A, b, B
Komnerennuu (naaukaropsl): YK-2



2. Pacnomoxure CJIyLIaI\/JIHI)IG BeIMYUHBL X B MMOopPAAKEC BO3pACTAaHUA HUX

JVCIIEPCHH:
JluckpeTtHass ciy4anHas BenuuuMHa X 3aJaHa  3aKOHOM  PAaCHpENeNICHMs
BEPOSITHOCTEM:
A)
X 0 1 2
P 0,6 0,3 0,1
b)
X 0 1 2
P 0,5 0,1 0,4
B)
X 0 1 2
P 0,1 0,1 0,8
)
X 0 1 2
P 0,7 0,2 0,1

[IpaBunbnsiii otBeT: B, I, A, b
Komnerennuu (uaaukatopsl): YK-2

3. Pacnonoxwure ciyyallHble BeIWYUHBI X B TMOPSJAKE BO3pACTaHUS HUX
MAaTE€MaTUYECKOrO OKHUIaHUS:

HenpepeiBHast ciyuaiiHas BenuuumHa X 3ajaHa (yHKIOUEH TIUJIOTHOCTH
pacrnpeneseHuss BEpOITHOCTEM:

0, ectux < —1

A) f(x) = {1/2,ec1m —1<x<+1
0,ecin x > +1
0, ectux < -1

b) f(x) = {1/4,ecm/1 —1<x<+3
0,eciu x > +3
0, eciux < —2

B) f(x) = {1/8,ecm/1 —2<x<+6

0,ecnn x > +6
0, ecinx < —1

INfx)= {1/3,ec111/1 —1<x<+2
0,eciu x > +2

IIpaBunbubiil oTBeT: A, I, b, B

Komnerennuu (naaukatopsl): YK-2

4. Pacnonoxure ciydaiHble BEJIMYMHBI X B TMOPSIAKE BO3pACTaHUS UX
JTUACTIIEPCUH:

HenpepoiBHast ciyvaitHass BenuunHa X 3agaHa  (yHKUOMEH TJIOTHOCTH
pacnpeeseHus BEpOITHOCTEM:



1/2,ecin —1<x<+1
0,eciu x > +1

0, ecinx < —1
A) f(x) =[

0, ecinx < —1
1/4,ecin —1<x <43

0,ecim x > +3

B) f(x) ={
0, ecinx < —2
{1/8,ec1m —2<x<+6

0,ecau x > +6

0, ecinx < —1
INf(x)=41/3,ectu —1<x < +2

0,eciu x > +2
[IpaBunbnsiil oTBET: A, I, b, B
Komnerennuu (uaaukatopsl): YK-2

B) f(x) =

3aHaHI/Iﬂ OTKPbLITOI'0 THUIIA

3az[amm OTKPLITOI0 TUIIA HA JOIIOJTHCHHUEC

1. Hanuiue npomnyeHHoe ¢I0BO (CII0BOCOUYETAHHUE).
Clly4alilHOIl BeJMYMHBI Ha3bIBae€TCi €€ Hauboee
BEPOSTHOE 3HAYCHHUE, JIJISI KOTOPOTO BEPOSTHOCTD P; WITH TUIOTHOCTH BEPOSTHOCTH f ()
JOCTUTAET MaKCUMyMa.

IIpaBUIBHBIN OTBET: MOJIOM.

Komnerenmuu (uaaukaropsl): YK-2

2. Hanmumue mponyIeHHoe CJIOBO (CIIOBOCOYETAHHME).
CIly4yaillHOM BeIW4YHUHBI X Ha3bIBatOT yuciio Me, Takoe,
yro P(X < Me) = P(X > Me) = 1/2.

[IpaBunbHBIN OTBET: MEAUAHOM.

Komnerenmuu (uHaukaropsl): YK-2

3az(amm OTKPLITOI0 THUIIA ¢ KPATKHUM CBOﬁOIlHI)IM O0TBCTOM

1. HenpepbiBHas ciiy4yaiiHas BeluuMHa X pacnpeliesiecHa PaBHOMEPHO Ha
uarepBasie oT 1 no 10. KakoBa BepOSATHOCTb, YTO Cily4ailHas BEJIMYHMHA TPUMET
3HaYeHUE paBHOE 5?7 (Omeem 3anuwume 6 ude 4ucia)

[TpaBunbHbIM oTBET: 0.

Komnerenmuu (uaaukaropsl): YK-2

2. Kakag 101 3HAUEHUW HOPMAIBHO PpPACHPEACICHHOW TIeHEepaabHOU
COBOKYITHOCTH 3aKJIF0YEHA B MpeJenax TpeX CTaHAApTHBIX OTKIOHEHUH OT CpeaHero?
(Omeem 3anuwume 6 npoyeHmax)



[TpaBwibHbIN 0TBET: 99,7 %.
Komnerennuu (naaukatopsl): YK-2

3.XuY —ne3aBucumel. D(X) = 5, D(Y) = 2. Vcnionb3ys CBONCTBA AUCTIEPCHH,
Haiiute D (2X + 3Y) (Omeem 3anuwiume 6 ude uucia)

IIpaBunbHBIM OTBET: 38.

Komnerenmuu (uaaukaropsl): YK-2

4. M(X) =5, M(Y) = 2. Hcnionb3ys CBOMCTBA MareMaTHYCCKOTO OXKUIAHUS,
Havigute M (2X — 3Y) (Omeem 3anuwume 6 uoe yucna)

[IpaBusbHBIN OTBET: 4.

Komnerennuu (naaukatopsl): YK-2

Banaﬂnﬂ OTKPLITOT0 THUIIA ¢ PAa3BEPHYTHIM OTBETOM

1. Pemmts 3a1aqy, UCIOIB3YsI METOBI TEOPUHU BEPOSITHOCTEN

ABTOMOOWJIb JIOJDKEH TPOEXaTh MO YIWIE, Ha KOTOPOM yCTaHOBJIEHO N = 4
cBeTo(opa, JAOIMX HE3aBUCUMO JAPYT OT Apyra 3€J€HbId CUTHajl B TEUEHUE t; =
1,55 MuUHYT, xenTelii — B TeueHue t, = 0,35 MUHYT, KpacHBIi — B TeueHHUe t; =
1,20 munyT. TpeOyercs

1) HaliTu 3aKOH pacIpeleieHus ClydyallHOW BEJMYMHBI X — YKciIa OCTAHOBOK
aBTOMOOWJISI HA YIIUIIE;

2) HallTU MaTEMaTUYECKOE O’KUJIaHWE U AUCTIEPCHUIO BEIUYUHBI X ;

3) KaKOBO CpeIHEE YMCIIO OCTAHOBOK aBTOMOOMIIS HA ATOM ITyTH?

[IpuBecTH paclIUpEHHOE PELICHHUE.

Bpewms BoinonHenus — 30 MuH.

OxunaeMblid pe3yJbTar:

1. BpeMmsi, B TedeHHUE KOTOPOTro cBeTO(op paszpemaet npoess (3eIeHblid CBET),
paBHO

t, =t, +t3
CnenoBarenbHO, BEPOSITHOCTh TOTO, YTO CBETO(OP MPOITYCTUT WU COAEPIKUT

MAIIIMHY, OJHA U Ta K€
t, +ts 1
p = — = -
ty+t, +t; 2
CnyuaitHas BenuumHa X  MoxeT npuHumare 3Hauenusa O0,1,2,3,4,
COOTBETCTBEHHO C BEPOATHOCTSAMHU, KOTOPBIE HaxoaaTcs 1o Gopmyne bepaymum

1
P(X=0)=Cip°a* = (5) =1

2 16
1 4

= = 1,1,3 = — = —
PX=1)=Cpq (2)4 16
1 6

— — (2,242 —a(Z) =
P(X =2)=Cip°q 6<2) e

7



1
P(X =3)=Cjp’q' =4 (—)

24 16
1 1
P(X = 4) = Cip* 0=<_> = —
( )=06GP =\5) =1
3aKOH pacnpeaeaeHus CIy4ailHOM BEITUYUHBI X :
X 0 1 2 3 4
p 1/16 4/16 6/16 4/16 1/16
2. MareMaTtnyecKoe O)KUJIaHUE U TUCTIEPCHS] JUCKPETHOM CIIy4alHOW BETMYUHBI
M(X)=0 1+1 4+2 6+3 4+4 1—2
-7 16 16 16 16 164_
DX=MX2— 2 —0N2._ 2. 2. __ 2. 2. _ 02
(X) X*)—M“(X)=0 16+1 16+2 16+3 16+4 2

=1
3. CpenHee 4MCIIO OCTAHOBOK aBTOMOOWJIA: 2.

OtBeT: Cpennee (0’KHU1a€MOE) YUCIIO OCTAHOBOK aBTOMOOUIIS: 2.

Kpurepuu onieHrBaHus:

— HAaXOKJICHUC 3aKOHA PACIIPCACICHUA cnyqaﬁHoﬁ BEJIMYUHBI X .

— HaXOXKJACHHUC MATCMATUYICCKOI'O OKNAAHUA U TUCIICPCHUHN BCIIMYHNHBI X )
— HAaXOKACHUC CPCAHCTO YHUCJIa OCTAHOBOK aBTOMOOMJIA.

Komnerenuuu (naaukaropsl): YK-2




3Kcneanoe 3aKJII0OYECHHE

IlpencTaBneHHBI KOMIUIEKT OIIEHOYHBIX MATEpHAOB 10 JAMCIMILUIAHE
«MatemaTryeckre MeTOZbl B TyMaHUTApHBIX HAyKax» COOTBETCTBYET TPeGOBAHUAM
®I'0C BO.

Ilpennaraemble OLlEHOYHBIE MaTepHalbl aAeKBaTHBI IEIIM M 3aJadam
peanu3alid OCHOBHOM Npo(ecCHOHaNbHON 00pa3oBaTeNbHOM MPOrpaMMBl  TIO
HanpaBJIeHUIO NOAroToBKY 49.04.02 ®Ousudeckas KyabTypa IS JIUI] C OTKIIOHEHHUSIMH
B COCTOSIHMH 3/10pOBBS (aanTUBHAs (Gu3ryecKkas KyabTypa).

Buipl OLIEHOYHBIX CPEe/ICTB, BKIIOYEHHBIE B MIPEACTABIEHHBIN (HOHI, OTBEYAIOT
OCHOBHBIM IpuHIUNaM hopmupoBanus POC.

PaspaboTaHHble M MpencTaBlIeHHbIE Ui SKCIEPTH3bI OLIEHOYHBIE MaTepPHAIIbI
PEKOMEHIYIOTCS K HCMOJIb30BaHMIO B IIpoliecce IMOATOTOBKHA OOydarolmuxcs 110
YKa3aHHOMY HaIlpaBJIEHHIO.

IIpencenarens yueGHO-METOAUYECKON KOMUCCHI
HHCTUTYTa KOMITBIOTEPHBIX CHCTEM U o
UHPOPMALIMOHHBIX TEXHOJIOTHH ///\ BerpoBa H. H.



JIHCT H3MeHEeHHH H J0NOJTHeHH I

Ne
/o

Buare! nononsenui u
H3MEHEeHHH

Jlata 1 HOMep MpOTOKOIa
3aceianus Kadepbl
(kadenp), Ha KOTOPOM GBLTH
pPaccMOTPEHBI U 0100pEHBI
M3MEHEHHS U JIOTIOJTHEHHS

[Toanuce
(c pacmmppoBKoif)
3aBefyrouiero kadeapoi
(3aBemyromux kabeapamu)

JlonoHeH KOMILJIEKTOM
OILIEHOYHBIX MaTepHasIOB

IPOTOKOJI 3aceIaHus
Ka(eapsl MPHKJIAIHOH
MareMaTHKH Ne

ot X4 . OA. ADLS™

B.B. Mangrit




